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(57) ABSTRACT

A rotary connector device includes a fixed body, a rotation
body, and a connector. The rotation body 1s rotatable about
a rotation axis with respect to the fixed body. The rotation
body 1s assembled to the fixed body 1n a manner to form a
first space between the rotation body and the fixed body. The
connector includes a second space. The connector 1includes
a first opening and a second opening. One end of a {irst cable
1s connected to a first electrode provided 1n the second space.
One end of a second cable 1s connected to a second electrode
provided in the second space. The first cable passes through
the first opening. The other end of the first cable 1s connected
to the rotation body. The second cable passes through the
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second opening. The other end of the second cable 1s
connected to the rotation body.

6 Claims, 10 Drawing Sheets
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1
ROTARY CONNECTOR DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a continuation application of

International Application No. PCT/IP2019/039169, filed
Oct. 3, 2019, which claims priority to Japanese Patent
Application No. 2018-195817 filed Oct. 17, 2018. The

contents of these applications are incorporated herein by
reference in their entirety.

BACKGROUND
Technical Field

The technology disclosed 1n the present application
relates to a rotary connector device.

Background Art

A rotary connector device in which a flat cable 1s disposed
in a housing space between a fixed body and a rotation body
1s known (e.g., see Japanese Unexamined Patent Application

Publication No. 2012-2040357).

SUMMARY

According to one aspect of the present application, a
rotary connector device includes a fixed body, a rotation
body, and a connector. The rotation body 1s rotatable about
a rotation axis with respect to the fixed body. The rotation
body 1s assembled to the fixed body in a manner to form a
first space between the rotation body and the fixed body. The
connector 1s coupled to the fixed body and includes a second
space. The connector includes a first opening connecting the
second space to the first space and a second opening
partitioned with the first opeming. The second opening
connects the second space to the first space. One end of a
first cable 1s connected to a first electrode provided in the
second space of the connector. One end of a second cable 1s
connected to a second electrode provided in the second
space of the connector. The first cable passes through the
first opeming. The other end of the first cable 1s connected to
the rotation body. The second cable passes through the
second opening. The other end of the second cable 1s
connected to the rotation body.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the invention and many
of the attendant advantages thereof will be readily obtained
as the same becomes better understood by reference to the
tollowing detailed description when considered 1n connec-
tion with the accompanying drawings.

FIG. 1 1s a perspective view ol a rotary connector device
according to an embodiment.

FIG. 2 1s a bottom view of the rotary connector device.

FIG. 3 1s a perspective view 1n which a fixed body 1s
removed from a rotation body and the fixed body 1s disas-
sembled 1nto a first fixed body portion and a second fixed
body portion.

FIG. 4 1s a top view of the first fixed body portion for
illustrating arrangement of a plurality of cables.

FIG. 5 1s a diagram 1illustrating a configuration of a
plurality of cables.
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FIG. 6 1s a perspective view of the second fixed body
portion for illustrating a partition wall.

FIG. 7 1s a perspective view of the second fixed body
portion for illustrating a first cable passing through a first
opening and a second cable passing through a second
opening.

FIG. 8 1s a top view of the rotary connector device.

FIG. 9 1s a cross-sectional view of the rotary connector
device taken along a line IX-IX in FIG. 8.

FIG. 10 1s a plan view of the second fixed body portion
for 1llustrating the first cable and the second cable 1n the
rotary connector device 1 an excessive rotation state.

DESCRIPTION OF TH

EMBODIMENTS

(1]

Hereinafter, embodiments will be described with refer-
ence to the drawings. In the figures, the same reference signs
denote corresponding or i1dentical components.

Outline of Rotary Connector Device

FIG. 1 1s a perspective view of a rotary connector device
100 according to an embodiment. FIG. 2 1s a bottom view of
the rotary connector device 100. FIG. 3 1s a perspective view
in which a fixed body 10 1s removed from a rotation body 20
and the fixed body 10 1s disassembled 1nto a first fixed body
portion 12 and a second fixed body portion 14. FIG. 4 1s a
top view of the first fixed body portion 12 for illustrating
arrangement of a plurality of cables. In FIG. 4, an inner
peripheral surface 14056 of an outer-circumierential cylin-
drical portion 140 and an outer peripheral surface 2106 of an
inner-circumierential cylindrical portion 210 are indicated
by dotted lines.

As 1llustrated 1n FIGS. 1 to 3, the rotary connector device
100 includes the fixed body 10 and the rotation body 20. The
rotation body 20 1s assembled to the fixed body 10 so as to
be rotatable with respect to the fixed body 10 around a

rotation axis AX. In a state where the rotation body 20 1s
assembled to the fixed body 10, a first space S1 (see FIGS.

4 and 9) 1s defined between the fixed body 10 and the
rotation body 20.

As 1llustrated 1n FIG. 4, a first cable 30 and a second cable
40 are each disposed 1n the first space S1. One end 30a of
the first cable 30 and one end 40a of the second cable 40 are
respectively connected to the fixed body 10. The other end
306 of the first cable 30 and the other end 4056 of the second
cable 40 are respectively connected to the rotation body 20.

The rotary connector device 100 1s used in, for example,
a moving body (e.g., an automobile) including a main body
and a steering portion rotatable with respect to the main
body. Specifically, the fixed body 10 1s attached to the main
body of the moving body. The rotation body 20 1s attached
to a steering portion. For example, the one end 30a of the
first cable 30 1s electrically connected to a power source
provided 1n the main body of the moving body. The other
end 305 of the first cable 30 1s electrically connected to a
heater provided 1n the steering portion. When electric power
1s supplied from the power source to the heater via the first
cable 30, the heater generates heat to warm the steering
portion.

The one end 40a of the second cable 40 1s electrically
connected to a controller (e.g., an Engine Control Unait)
provided in the main body of the moving body. The other
end 4056 of the second cable 40 1s electrically connected to
an airbag provided in the steering portion. A collision sensor
provided 1n the moving body 1s also connected to the
controller. When the controller receives a signal indicating
the collision of the moving body from the collision sensor,
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the controller transmits a signal for opening the airbag to the
airbag via the second cable 40.

However, the rotary connector device 100 may be used in
a device other than the moving body, and signals and electric
power transmitted by the first cable 30 and the second cable
40 are not limited to those described above. Three or more
cables may be connected between the fixed body 10 and the
rotation body 20.

Configuration of Fixed Body

As 1llustrated 1n FIGS. 1 and 3, the fixed body 10 includes
the first fixed body portion 12 and the second fixed body
portion 14. The second fixed body portion 14 1s coupled to
the first fixed body portion 12 1n a state of being disposed on
the first fixed body portion 12.

As illustrated i FI1G. 3, the first fixed body portion 12 has
a ring shape when the rotary connector device 100 1s viewed
in an axial direction AD substantially parallel to the rotation
axis AX. The first fixed body portion 12 1s disposed such that
the rotation axis AX passes through the center of the first
fixed body portion 12.

The second fixed body portion 14 includes the outer-
circumierential cylindrical portion 140 and an inner flange
portion 142. The outer-circumierential cylindrical portion
140 has a cylindrical shape in which a hollow portion 140qa
of the outer-circumierential cylindrical portion 140 extends
in the axial direction AD. The outer-circumierential cylin-
drical portion 140 extends upward from an outer periphery
12a of the first fixed body portion 12 in the axial direction
AD. The mner flange portion 142 extends from the inner
peripheral surface 1406 of the outer-circumierential cylin-
drical portion 140 1n the radial direction of the rotation axis
AX.

Configuration of Rotation Body

The rotation body 20 includes an annular member 200 and
the inner-circumierential cylindrical portion 210. The annu-
lar member 200 has a ring shape when the rotary connector
device 100 1s viewed 1n the axial direction AD. The annular
member 200 1s disposed such that the rotation axis AX
passes through the center of the annular member 200. The
annular member 200 1s disposed such that an edge 200a of
a bottom surface of the annular member faces the inner
flange portion 142 in the axial direction AD. The inner-
circumierential cylindrical portion 210 1s disposed such that
a hollow portion 210qa of the mner-circumierential cylindri-
cal portion 210 extends in the axial direction AD. The
inner-circumierential cylindrical portion 210 extends down-
ward from an inner periphery 2005 of the annular member
200 along the axial direction AD. The mner-circumierential
cylindrical portion 210 1s disposed 1nside the outer-circum-
terential cylindrical portion 140 having a cylindrical shape
in the radial direction of the rotation axis AX. Thus, the first
space S1 in which the first cable 30 and the second cable 40
are disposed 1s composed of the first fixed body portion 12,
the outer-circumierential cylindrical portion 140, the annu-
lar member 200, and the inner-circumierential cylindrical
portion 210. In other words, the first space S1 1n which the
first cable 30 and the second cable 40 are disposed 1s equal
to a space obtained by excluding the hollow portion 210a of
the 1mner-circumierential cylindrical portion 210 from the
hollow portion 140qa of the outer-circumierential cylindrical
portion 140.

In the present embodiment, the inner-circumierential
cylindrical portion 210 1s provided in the rotation body 20.
However, 1n order to define the first space S1, the inner-
circumierential cylindrical portion 210 may be provided 1n
the fixed body 10. Further, in the present embodiment, the
rotary connector device 100 has the shape having the hollow
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portion 210a, but the rotary connector device 100 may not
have the hollow portion 210aq.
Configuration of Cable

FIG. 5 1s a diagram 1llustrating a configuration of the first
cable 30 and the second cable 40. The first cable 30 has

flexibility. The first cable 30 has a flat shape. The first cable

30 includes a conducting wire 32 and a covering member 34
covering the conducting wire 32 and having insulating
properties. However, at the one end 30a and the other end
306 of the first cable 30, the conducting wire 32 1s exposed
from the covering member 34. As illustrated in FIG. 4, the
first cable 30 1s wound along the inner peripheral surface
14056 of the outer-circumierential cylindrical portion 140 1n
the first space S1, the winding direction i1s reversed at a
reversing portion 36, and the first cable 30 1s wound along
the outer peripheral surface 2105 of the inner-circumieren-
tial cylindrical portion 210.

The second cable 40 has flexibility. The second cable 40

has a flat shape. The second cable 40 includes a conducting
wire 42 and a covering member 44 covering the conducting

wire 42 and having insulating properties. However, at the
one end 40a and the other end 4056 of the second cable 40,
the conducting wire 42 1s exposed from the covering mem-
ber 44. As 1llustrated in FI1G. 4, the second cable 40 1s wound
along the inner peripheral surface 14056 of the outer-circum-
terential cylindrical portion 140 in the first space S1, the
winding direction 1s reversed at a reversing portion 46, and
the second cable 40 1s wound along the outer peripheral
surface 2106 of the inner-circumierential cylindrical portion

210.

As 1llustrated 1n FIG. 5, a width W1 of the first cable 30
1s smaller than a width W2 of the second cable 40. However,
the width of the cable 1s the length of the cable 1n a width
direction WD along a flat surface of the cable and substan-
tially orthogonal to an extending direction ED in which the
cable extends.

In the example 1llustrated 1n FIG. 5, two conducting wires
32 are provided in the first cable 30 and two conducting
wires 42 are provided 1n the second cable 40, but the number
of conducting wires 32 and the number of conducting wires
42 are not limited thereto.

Configuration of Connector

As 1llustrated 1n FIG. 1, the rotary connector device 100
includes a connector 50 on the fixed body 10 side, a
connector 60 on the rotation body 20 side, and a connector
62 on the rotation body 20 side.

As 1illustrated 1n FIGS. 1 and 2, the connector 50 has a
second space S2 inside and 1s coupled to the fixed body 10.
The connector 50 includes a cover 52 and a plurality of
clectrodes 38 (see FI1G. 2). As illustrated 1n FIG. 3, the cover
52 includes a first cover portion 54 and a second cover
portion 56. As 1llustrated 1n FIG. 3, the first cover portion 34
has a cylindrical shape extending downward from a part of
the outer periphery 12a of the first fixed body portion 12 1n
the axial direction AD. The second cover portion 56 extends
outward from the outer-circumierential cylindrical portion
140 of the second fixed body portion 14 1n the radial
direction of the rotation axis AX. The first fixed body portion
12 and the second fixed body portion 14 are coupled to each
other, and the first cover portion 54 and the second cover
portion 56 are coupled to each other, thereby forming the
second space S2. The second space S2 1s open downward 1n
the axial direction AD. However, the shape of the cover 52
1s not limited thereto. For example, the cover 52 may have
a cylindrical shape that extends outward from the outer-
circumierential cylindrical portion 140 1n the radial direction
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of the rotation axis AX and opens an internal space 1n the
radial direction of the rotation axis AX.

As 1llustrated in FIG. 2, the plurality of electrodes 58 are
disposed in the cover 52 1n the second space S2. That 1s, the
plurality of electrodes 58 are covered by the cover 52. Each
of the plurality of electrodes 38 has a terminal portion, and
the terminal portion 1s connected to a terminal of a cable
connected to a controller provided 1n a main body of the
moving body. However, the terminal portion may be elec-
trically connected to the electrode 58, and the terminal
portion and the electrode 58 may be provided separately.

The plurality of electrodes 58 include a first electrode 58a
and a second electrode 58b. The first electrode 38a 1s
connected to the conducting wire 32 exposed from the
covering member 34 at one end 30a of the first cable 30 1n
the second space S2. The first electrode 58a and the con-
ducting wire 32 are connected to each other by crimping or
by bonding via solder. However, the connection between the
first electrode 58a and the conducting wire 32 may be
realized by other methods. The first electrode 38a 15 elec-
trically connected to a power source provided 1n the moving,
body. The second electrode 585 1s connected to the con-
ducting wire 42 exposed from the covering member 44 at
one end 40a of the second cable 40 1n the second space S2.
The second electrode 586 and the conducting wire 42 are
connected to each other by crimping or by bonding via
solder. However, the connection between the second elec-
trode 586 and the conducting wire 42 may be realized by
other methods. The second electrode 585 1s electrically
connected to a controller provided 1n the moving body.

The first cable 30 passes through the opening of the
inner-circumierential cylindrical portion 210, and the other
end 305 of the first cable 30 1s connected to the connector 60.
Specifically, the conducting wire 32 exposed from the cov-
ering member 34 at the other end 3056 of the first cable 30 1s
connected to a third electrode 60a (see FIGS. 5 and 8) of the
connector 60. The third electrode 60a 1s electrically con-
nected to the heater of the steering portion. The second cable
40 passes through the opening of the mner-circumierential
cylindrical portion 210, and the other end 405 of the second
cable 40 1s connected to the connector 62. Specifically, the
conducting wire 42 exposed from the covering member 44
at the other end 4056 of the second cable 40 1s connected to
a fourth electrode 62a (see FIGS. 5 and 8) of the connector
62. The fourth electrode 62a 1s electrically connected to an
airbag provided in the steering portion.

However, the connector 60 and the connector 62 may be
connected to the rotation body 20 and are not limited to the
shape 1illustrated 1n the present embodiment. The connector
to which the other end 305 of the first cable 30 1s connected
and the connector to which the other end 405 of the second
cable 40 1s connected may be the same.

Arrangement of Cable

Next, the arrangement of the first cable 30 and the second
cable 40 from the second space S2 to the first space S1 will
be described with reference to FIGS. 6 and 7. FIG. 6 1s a
perspective view ol the second fixed body portion 14 for
illustrating a partition wall 70. FIG. 7 1s a perspective view
of the second fixed body portion 14 for illustrating the first
cable 30 passing through a first opening OP1 and the second
cable 40 passing through a second opening OP2.

As 1llustrated 1n FIG. 6, the connector 50 has the first
opening OP1 and the second opening OP2 that connect the
second space S2 to the first space S1, respectively. The first
opening OP1 and the second opening OP2 open to the first
space S1 below the inner flange portion 142 in the axial
direction AD. The first opening OP1 and the second opening
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OP2 are partitioned by the partition wall 70. The partition
wall 70 1s disposed 1n the connector 50 in the second space
S2. The partition wall 70 extends along the axial direction
AD.

More specifically, the second cover portion 56 includes a
first wall 560 and a second wall 562. The first wall 560
extends outward from the outer-circumierential cylindrical
portion 140 1n the radial direction of the rotation axis AX.
The second wall 562 1s connected to the first wall 560 and
extends downward in the axial direction AD. The partition
wall 70 extends downward from an inner surface 560a of the
first wall 560 1n the axial direction AD. The partition wall 70
extends 1n the second space S2 1n a direction D orthogonal
to the rotation axis AX and extending from the second space
S2 toward the first space S1. In the present embodiment, the
direction D 1s along a circumierential direction of the
rotation axis AX. More precisely, when the rotary connector
device 100 1s viewed along the axial direction AD, the
direction D 1s a tangential direction of the outer-circumier-
ential cylindrical portion 140 at a connection position 562a
between the second wall 562 and the outer-circumierential
cylindrical portion 140.

The connector 50 further includes a partition wall 72. The
partition wall 72 1s provided to separate the first cable 30 and
the second cable 40 from each other 1n a direction orthogo-
nal to the rotation axis AX 1n the second space S2. The
partition wall 72 1s disposed in the connector 50 in the
second space S2. The partition wall 72 extends downward
from the mner surtace 560a of the first wall 560 1n the axial
direction AD. The partition wall 72 1s provided farther from
the first space S1 than the partition wall 70. In other words,
the partition wall 72 1s provided closer to the plurality of
clectrodes 58 of the connector 50 than the partition wall 70.

Even when at least one of the first cable 30 or the second
cable 40 1s cut 1n the vicinity of the first opening OP1 and
the second opeming OP2, the partition wall 72 suppresses the
conducting wire 32 (42) that 1s cut and exposed from coming
into contact with the conducting wire 42 (32) 1n the second
space S2.

As illustrated 1n FIG. 7, the first cable 30 1s disposed along
an outer peripheral path R1. The outer peripheral path R1
includes a path from the first space S1 to the second space
S2 via the first opening OP1 and passes between the second
wall 562 and the partition wall 70 and between the second
wall 562 and the partition wall 72. The second cable 40 1s
disposed along an inner peripheral path R2. The inner
peripheral path R2 includes a path from the first space S1 to
the second space S2 via the second opening OP2 and passes
between the partition wall 70 and the outer-circumierential
cylindrical portion 140 and between the partition wall 72
and the outer-circumierential cylindrical portion 140. The
inner peripheral path R2 1s provided mmward of the outer
peripheral path R1 in the radial direction of the rotation axis
AX. Thus, the first cable 30 and the second cable 40 are
inserted 1nto the first space S1 from the second space S2 at
different positions (positions of the openings).

The partition wall 70 1n the present embodiment 1s an
example that realizes an 1nsertion structure 700 1n which the
first cable 30 and the second cable 40 are 1nserted from the
second space S2 to the first space S1 at positions different
from each other. However, the insertion structure 700 may
be realized by another configuration. For example, the
insertion structure 700 may be realized by an elastic member
(e.g., rubber) provided between the first cable 30 and the
second cable 40.

FIG. 8 1s a top view of the rotary connector device 100.
FIG. 9 1s a cross-sectional view of the rotary connector
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device 100 taken along a line IX-IX 1n FIG. 8. As illustrated
in FIG. 9, a length L1 of the first opening OP1 1n the axial
direction AD 1s smaller than a length L2 of the second
opening OP2 1n the axial direction AD. Specifically, the
length L1 1s a length from the stepped portion 5605 (see also
FIG. 6) protruding downward from the first wall 560 to the
first fixed body portion 12 in the axial direction AD. The
length 1.2 1s a length from the first wall 560 to the first fixed
body portion 12 1n the axial direction AD.

The length L1 1s set based on the width W1 of the first
cable 30. The length L2 1s set based on the width W2 of the
second cable 40. For example, the length L1 may range from
10% to 90% of the length L.2. However, the length L1 and
[.2 may be substantially the same. In the present embodi-
ment, the length L1 1s smaller than the width W2 of the
second cable 40. Accordingly, even when the second cable
40 passing through the large second opening OP2 1s cut, the
cut second cable 40 1s less likely to enter the small first
opening OP1. However, the length L1 may be substantially
the same as the width W2 of the second cable 40 or may be
larger than the width W2 of the second cable 40.

FIG. 10 1s a plan view of the second fixed body portion
14 for 1llustrating the first cable 30 and the second cable 40
in the rotary connector device 100 1n an excessive rotation
state.

As described above, 1n the state where the first cable 30
and the second cable 40 are connected between the fixed
body 10 and the rotation body 20, the rotation body 20
rotates about the rotation axis AX with respect to the fixed
body 10. When the rotation body 20 rotates with respect to
the fixed body 10 at a limited rotation angle (e.g., 720°) or
more, the rotary connector device 100 1s 1n an excessive
rotation state. In the excessive rotation state of the rotary
connector device 100, the first cable 30 and the second cable
40 may be pulled by an excessive tensile load and cut.

For example, when the rotation body 20 rotates with
respect to the fixed body 10 by the limited rotation angle or
more 1n the clockwise direction on the page surface of FIG.
10, the first cable 30 1s folded at a first edge E1 of the first
opening OP1. On the other hand, the second cable 40 1s
folded at a second edge E2 of the second opening OP2.
However, the first edge E1 1s composed of an end portion
70a (see also FIG. 6) of the partition wall 70 1n the direction
D 1n which the partition wall 70 extends. The second edge
E2 1s composed of an end portion 140c¢ (see also FIG. 6) of
the outer-circumierential cylindrical portion 140 1n the cir-
cumierential direction of the rotation axis AX.

In the state 1llustrated 1n FIG. 10, when the rotation body
20 turther rotates clockwise on the page surface of FIG. 10
with respect to the fixed body 10, the first cable 30 may be
cut at the first edge E1. Similarly, the second cable 40 may
be cut at the second edge E2. That 1s, the first cable 30 and
the second cable 40 may be cut at different positions in the
vicinity of the first opening OP1 and the second opening
OP2.

In addition, even when the rotation body 20 rotates with
respect to the fixed body 10 1n the counterclockwise direc-
tion on the page surface of FIG. 10 by the limited rotation
angle or more, the first cable 30 and the second cable 40 may
be cut at different positions in the vicinity of the first opening
OP1 and the second opening OP2 by the partition wall 70.
Summary of Configuration, Operation, and Filect of
Embodiments

The connector 50 includes: the first opening OP1 that
connects the second space S2 to the first space S1; and a
second opening OP2 that 1s partitioned with the first opening
OP1 and that connects the second space S2 to the first space
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S1. The first cable 30 1s arranged such that the first cable 30
passes through the first opening OP1 and the other end 3056
of the first cable 30 1s connected to the rotation body 20. The
second cable 40 1s arranged such that the second cable 40
passes through the second opening OP2 and the other end
406 of the second cable 40 1s connected to the rotation body
20.

According to this configuration, the first cable 30 and the
second cable 40 are mserted into the first space S1 between

the fixed body 10 and the rotation body 20 from difl

erent
positions. Therefore, even when the first cable 30 1s cut at the
edge (e.g., the first edge E1) of the first opening OP1 due to
excessive rotation of the rotary connector device 100, the
conducting wire 32 exposed from the covering member 34
1s suppressed from being short-circuited to the conducting
wire 42 of the second cable 40 1n the vicinity of the second
opening OP2. Similarly, even when the second cable 40 1s
cut at the edge (e.g., the second edge E2) of the second
opening OP2, the conducting wire 42 exposed from the
covering member 44 1s suppressed Irom being short-
circuited to the conducting wire 32 of the first cable 30 1n the
vicinity of the first opening OP1. Even when both the first
cable 30 and the second cable 40 are cut, the conducting wire
32 and the conducting wire 42 exposed by the cutting are
suppressed from coming into contact with each other. There-
fore, for example, unintended opening of the airbag due to
the short-circuit between the conducting wire 32 and the
conducting wire 42 1s suppressed. The connector 50 also
includes the partition wall 70 that partitions the second space
S2 so as to form the first opening OP1 and the second
opening OP2 and that extends 1n the axial direction AD of
the rotation axis AX.

In this configuration, the position of the first opening OP1
and the position of the second opening OP2 are different
from each other in the direction orthogonal to the axial
direction AD. Therefore, even when at least one of the first
cable 30 or the second cable 40 1s cut, the partition wall 70
suppresses the first cable 30 and the second cable 40 from
coming into contact with each other in the direction orthogo-
nal to the axial direction AD, thereby preventing a short-
circuit. However, the first opeming OP1 and the second
opening OP2 may be vertically partitioned in the axial
direction AD. That 1s, the partition wall 70 may have a shape
extending in a direction orthogonal to the rotation axis AX.

The partition wall 70 extends in the circumierential
direction of the rotation axis AX in the second space S2.

According to this configuration, the first opening OP1
through which the first cable 30 passes and the second
opening OP2 through which the second cable 40 passes
extend 1n the circumierential direction 1n the second space
S2. Therefore, the partition wall 70 more reliably suppresses
the first cable 30 and the second cable 40 from coming 1nto
contact with each other in the vicinity of the first opening
OP1 and the second opening OP2 1n the second space S2,
thereby preventing a short-circuit.

Further, the rotary connector device 100 includes the first
cable 30 and the second cable 40 that are cut at the first edge
E1 of the first opening OP1 and the second edge E2 of the
second opening OP2, respectively, when the rotation body
20 rotates about the rotation axis AX by a limited rotation
angle or more. The position of the first edge E1 1n the
circumierential direction of the rotation axis AX 1s diflerent
from the position of the second edge E2 in the circumfier-
ential direction of the rotation axis AX.

In this configuration, even when the first cable 30 and the
second cable 40 are cut, they are cut at different positions,
and thus the cut surface of the first cable 30 and the cut
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surface of the second cable 40 are located at different
positions 1n the circumierential direction of the rotation axis
AX. Theretfore, short-circuit between the cut surfaces i1s
suppressed.

The length L1 of the first opening OP1 in the axial
direction AD of the rotation axis AX 1s smaller than the
length 1.2 of the second opening OP2 1n the axial direction
AD.

Accordingly, even when the second cable 40 1s cut and the
conducting wire 42 1s exposed from the covering member
44, the exposed conducting wire 42 1s less likely to enter the
first opening OP1.

It should be noted that, in the present application, “com-
prise” and 1ts derivatives are non-limiting terms describing,
the presence of a component and do not exclude the presence
of other components not described. This also applies to
“have”, “include” and their derivatives.

In the present application, a number such as “first” or
“second” 1s merely a term for identifying a configuration,
and does not have any other meaning (e.g., a particular order,
or the like). For example, the presence of a “first element”
does not mmply that a “second element” exists, and the
presence of a “second element” does not imply that a “first
clement” exists.

Expressions such as “parallel”, “orthogonal”, and “iden-
tical” 1n the present disclosure should not be interpreted
strictly and include respectively the meanings of “substan-
tially parallel”, “substantially orthogonal”, and “substan-
tially identical”. Further, representations of other arrange-
ments are not to be strictly interpreted.

The expression “at least one of A or B” 1n the present
disclosure includes any of the following three cases. (1)
includes only A, (11) includes only B, and (111) includes both
A and B.

Various alterations and modifications of the disclosure are
apparent from the foregoing disclosure. Accordingly, the
disclosure may be implemented 1n a manner different from
the specific disclosure of the present application without
departing from the spirit of the disclosure.

What 1s claimed 1s:

1. A rotary connector device comprising;:

a fixed body;

a rotation body rotatable about a rotation axis with respect
to the fixed body, the rotation body being assembled to
the fixed body 1n a manner to form a {irst space between
the rotation body and the fixed body; and

a connector coupled to the fixed body and including a
second space, the connector comprising;:

a {irst opening connecting the second space to the first
space; and

a second opening partitioned with the first opening, the
second opening connecting the second space to the

first space,
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one end of a first cable being connected to a first electrode
provided 1n the second space of the connector,

one end of a second cable being connected to a second
clectrode provided 1n the second space of the connec-
tor,

the first cable passing through the first opening, the other

end of the first cable being connected to the rotation
body, and

the second cable passing through the second opeming, the
other end of the second cable being connected to the
rotation body.

2. The rotary connector device according to claim 1,
wherein

the connector comprises a partition wall that partitions the
second space 1n a manner to form the first opening and
the second opening and that extends 1n an axial direc-
tion of the rotation axis.

3. The rotary connector device according to claim 2,
wherein

the partition wall extends 1n a circumierential direction of
the rotation axis 1n the second space.

4. The rotary connector device according to claim 1,
comprising;
the first cable arranged to be folded at a first edge of the

first opening when the rotation body rotates about the
rotation axis by a limited rotation angle or more; and

the second cable arranged to be folded at a second edge
of the second opening when the rotation body rotates
about the rotation axis by a limited rotation angle or
more, wherein

a position of the first edge in a circumierential direction
of the rotation axis and a position of the second edge 1n
the circumierential direction are different from each
other.

5. The rotary connector device according to claim 4,
wherein

the first cable 1s arranged to be cut after folded at the first
edge of the first opening when the rotation body rotates
around the rotation axis by the limited rotation angle or
more, and

the second cable 1s arranged to be cut after folded at the
second edge of the second opening when the rotation
body rotates around the rotation axis by the limited
rotation angle or more.

6. The rotary connector device according to claim 1,
wherein

a length of the first opening in an axial direction of the
rotation axis 1s smaller than a length of the second
opening in the axial direction.

G o e = x
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